Dopamine inhibits inositol phosphate production, arachidonic acid formation, and corticosteroid release by frog adrenal gland through a pertussis toxin-sensitive G-protein.
We have previously shown that dopamine-evoked inhibition of corticosteroid production from adrenocortical cells is mediated through a decrease in prostaglandin biosynthesis. Since the catecholamine did not alter the stimulatory effect of arachidonic acid, it was proposed that dopamine may inhibit the formation of arachidonate from glycerophospholipids. To test this hypothesis, the effect of dopamine on phosphoinositol lipid metabolism was investigated in frog interrenal (adrenal) tissue. In [3H]myo-inositol-prelabeled frog interrenal slices, a short pulse of dopamine (50 microM) induced a biphasic effect on inositol phosphate production: a transient (1-min) increase, followed by a sustained inhibition. Concurrently, dopamine induced a transient reduction followed by a sustained increase in polyphosphoinositides. A 10-min pulse of the D2 dopamine receptor agonist apomorphine (50 microM) elicited a significant inhibition of basal levels of inositol phosphates (tris-, bis-, and mono-), and an increase in plasma membrane phosphoinositol lipid contents. The inhibitory effect of dopamine on inositol phosphate formation and corticosteroid release was abolished by a 24-h incubation of interrenal slices with pertussis toxin. In [3H]arachidonic acid-prelabeled interrenal slices, dopamine also decreased diacylglycerol (DG) and arachidonic acid (AA) concentrations. A delay of 1 min was observed between inhibition of DG and arachidonate, suggesting that AA is probably generated from DG. We conclude that in the adrenal cortex, activation of dopamine D2 receptors is coupled to a phosphoinositide-specific phospholipase-C mediated via a pertussis toxin-sensitive G-protein. Taken together, our data indicate that inhibition of inositol phosphate and AA formation is one of the mechanisms by which dopamine controls corticosteroid production by adrenocortical cells.